Maf1 is a negative regulator of transcription in Trypanosoma brucei.
RNA polymerase III (Pol III) produces small RNA molecules that play essential roles in mRNA processing and translation. Maf1, originally described as a negative regulator of Pol III transcription, has been studied from yeast to human. Here we characterized Maf1 in the parasitic protozoa Trypanosoma brucei (TbMaf1), representing the first report to analyse Maf1 in an early-diverged eukaryote. While Maf1 is generally encoded by a single-copy gene, the T. brucei genome contains two almost identical TbMaf1 genes. The TbMaf1 protein has the three conserved sequences and is predicted to fold into a globular structure. Unlike in yeast, TbMaf1 localizes to the nucleus in procyclic forms of T. brucei under normal growth conditions. Cell lines that either downregulate or overexpress TbMaf1 were generated, and growth curve analysis with them suggested that TbMaf1 participates in the regulation of cell growth of T. brucei. Nuclear run-on and chromatin immunoprecipitation analyses demonstrated that TbMaf1 represses Pol III transcription of tRNA and U2 snRNA genes by associating with their promoters. Interestingly, 5S rRNA levels do not change after TbMaf1 ablation or overexpression. Notably, our data also revealed that TbMaf1 regulates Pol I transcription of procyclin gene and Pol II transcription of SL RNA genes.